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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHus y4eOHOTro
npeamera «®usuka» B oOpaszoBarenbHBIX — opraHu3ammsx — Poccuiickoit  deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpamMMmbl 1o (U3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kimaccoB npu oOydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb peaM3alld MEXKIIPEIMETHBIX
CBsA3el (PU3MKM C eCTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, METallpelIMETHbIE, MIpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (hu3uku Ha 0a30BOM YPOBHE, B TOM YHCIIE
peIMETHBIC PE3yAbTaThI MO ro/laM O0yUYeHUSs;
coaepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

Odu3rka Kak Hayka 0 Hanbosiee 00IIMX 3aKOHAX MPUPOJbI, BEICTYIIAs B KaueCTBE yueOHOTOo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc GU3HKM — CHCTEMOOOpA3YIOIIUN [l €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SBJIEHUHN, U3y4aeMBbIX
XuMHel, ouonorueit, usmdeckort reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
IPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IOJyYEHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U Jpyrux. M3ydueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHATh HAyYHbIH METOJI TO3HAHUS NPH BBIOJTHEHUN UMHU YUeOHBIX UCCIIEIOBAHUH.

B ocHoBy kypca ¢usuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/iesioB (U3MKHU, BKIHOYAET KaK BOMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GpU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuid. Bexymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gpu3nku npeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEICTBOM BBEICHHS 3JIEMEHTOB COJCpKaHMA,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO IPUPOJIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpelHero oOIiero odpa3oBaHMA
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHME TPEACTABICHUI O CTPYKType MOCTPOEHUs
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTeIbHOCTHBIN MOAX0J] B Kypce (PU3MKHU peamu3yercs Mpekae BCero 3a CUET
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GuU3HKe OObEIUHEHBI B OONIMI CITHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHAlLeHUs kabuHera gusuku. IIpu s3Tom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHuE yaesseTcsl pelieHuIo0 pacy€THBIX U KaueCTBEHHBIX 3aaad. [Ipu 3tom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
HO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, TaKk U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [ KaueCTBEHHBIX 3a7au NPUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO K MaTepuanbHO-TEXHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3UKK TOJHKHO OBITH HEOOXOAUMOE JTA00PATOPHOE 00OPYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.

JleMoHCTpalMOHHOE 00OpynoBaHHe (opMupyeTcs B COOTBETCTBUM C INPUHIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECIeYMBAET MOCTAaHOBKY IEPEUYUCIEHHBIX B MPOrpaMMe I0
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 0OOpyJOBaHUE Ui YYEHHYECKHUX MPAKTUYECKUX paboT (dopmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:

dopmHpoBaHHE HHTEpeca U CTPEeMJICHHMs OOydYaloUIMXCs K HAydYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3sBUTHE TNPEACTAaBICHUH O HayyHOM MeETOJA€ TMO3HaHUs W  (popMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMS KaK pe3ysibTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

dopmHpoBaHHE YMEHHUI OOBSACHATH SIBICHUS C MCIIOJIB30BAaHHEM (DPU3MYECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeJIbCTB;

¢dopmHpoBaHUEe TPEJCTABICHUNH O poNu (U3MKU Ui Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Iejeid obecreunBaeTCsl pelIeHueM CIEAYIOIMIMX 3aJad B Ipolecce

n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HAHMKA 00 0o0mMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPO(U3HKH;



dbopMupoBaHHEe YMEHMIl TPUMEHATb TEOPETUYECKUE 3HaHUSA JUIsl OOBSICHEHMS
(bU3HYECKUX SIBJICHUN B MPUPOAC WU ISl MPUHATUS MPAKTHUECKUX DPELICHUH B TOBCETHEBHOM
JKU3HH;

OCBOEHHE CTIIOCOO0B pEIICHUs PA3IMYHBIX 33/1a4 C IBHO 33JJaHHON (PU3MUECKON MOJIEIbIO,
3aja4, MOJAPAa3yMEBAIOUIUX CaMOCTOATENbHOE CcO37aHue (U3NYECKOM MOJenu, aJeKBaTHOU
YCIJIOBHSIM 33]1a4H;

MOHMMAaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIMUSAHUS HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS (U3MUECKUX
OKCIIEPUMEHTOB, aHalli3a W UWHTEpIpeTanud WH(GOPMALUU, OINPEACICHUS JTOCTOBEPHOCTH
MOJIy4YEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUW JUISl Pa3BUTHS YMEHHUH MPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUYECKOM
JIeATEIbHOCTH.

Ha usydenue ¢usuku (0a30BbI ypOBEHB) Ha ypOBHE CpeAHEro o0mero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SBIIICTCS. PEKOMCHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS JIA0OPATOPHBIX paboT H
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®dusnka — Hayka o mpupojae. Haydnwsie MeToapl MO3HAHUSA OKpYXKaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (HU3MYECKUX SBICHUH W mporeccoB. Hayunple runore3sl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Porer m mecto ¢usuku B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHOH KapTHHBI MHUpPa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBbsie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexanudeckoe nBHkeHHE. OTHOCUTENBHOCTh MEXaHW4YecKoro aABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBukeHHE. JIBIDKEHHE MaTEpUANbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEWHas CKOpocTb. Ilepmon wu
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIUJIOMETp, JBUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIC NIEpEJadH.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCUETA, WILTIOCTPALIA KHHEMAaTUYECKUX XapaKTEPUCTUK JBHKEHHUS.

[Tpeobpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HamnpasneHnne ckopocTy py IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLICHMS — MEXAY — IyTAMH,  INPOMACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE IIPOMEKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM JBHKEHHH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocurenbHoCcTH [Nanunes. [lepBriil 3akoH HeroTona. MHEpIMaibHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuina. IlpuHnun cynepnosuuuu cuil. Btopoit 3akoH HerloTtona i
MaTepuanbHOU ToUukU. Tpernii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHus: (Mokosi, cKojibkeHus, kadeHus). Cuna Tpenms. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nmokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPU JIBUKEHHUH TeJa B KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoMEHT cujbl OTHOCHUTENBHO OcH BpaimieHus. llnedo cuibl. VYcinoBus paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue yCTpOWCTBA M TNPAKTHUUECKOE IMPUMEHEHUE: MOJIIMITHUKY, BUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMO/JICHCTBYIOIINX TEIl.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CHUJT TPEHUS MOKOSI, KAUECHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHue aBuxeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)XUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclioBUil paBHOBECHS TBEPIOTO Tela, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3akonsi COXPAHEHRUA 6 MEeXAHUKe

Hmnynbe MatepuaibHOM TOUYKHU (Tesa), CUCTEMbl MaTe€pUaIbHbBIX TOUEK. VIMITyNIbC CUITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunerndeckass sHeprus MarepuaqbHOM TOUkH. Teopema 00 HU3MEHEHHUH KUHETHUECKOMN
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHON NPY>KUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUHUaNbHbIE CHIbL. CBA3b PAabOTHl HEMOTEHIHAIBbHBIX CHUJ C
W3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHre aOCONIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOM SHEepruM Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJEUCTBUSA YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnas ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KMHETUYECKONW TEOPHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul Tra3a. [llkama temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | padudeckoe MpeIcTaBiICHUE U30IIPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3BIBAIONINE JMCKPETHOE CTPOSHUE BemecTBa, ¢ororpaduu MOJICKYI
OpPraHUYECKUX COETUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBUS.

Mogenb, WITIOCTPUPYIOIIAs MPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MEpeHH 00BnEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucrteMa. BHYTpEHHs SHEpPruss TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U pabota. BHyTpeHHss SHEprust 0AHOATOMHOIO
UJICABHOIO ra3a. Bupsl Temnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue 006 angmabatHoM mpouecce. IlepBbiif 3akoH TepmonuHamuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamHbl. [IpyHIMIBL JelicTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHEprur B
TeIUIoBbIX MamuHax. KoagdunueHnTt nonesnoro aeictBus tersioBod Mamuubl. [ukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIUOHEP.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NpPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHre BHYTpeHHEH sHepruu (TemrepaTyphl) Tella Ipy TeIuionepeiaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3mepenne yaenbHOU TeIT0OEMKOCTH.



Tema 3. Azpecammnvie cocmosanusn eeuyecmea. Dazoswvie nepexoovl

[TapooOpa3oBanue u koHAeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO31yxa. HachelleHHbl nap. YaenpHas TeIioTa mapooOpa3oBaHHs. 3aBUCHMOCTh
TEMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramumueckue u aMmopdHbIe Tela. AHU30TPOIHS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuayibl. [lnaBineHue u Kpucramumszanus. Y aelbHas
terioTa riaBieHus. Cyoaumarius.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHU4YeCcKne YCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KJIOPUMETpP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGmonenue narpeBaHus U IIaBICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OJIeKTpU3anusa TeJl. OJEeKTpuueckui 3apsa. JlBa Buaa dSIEKTPUUYECKUX — 3apsJiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHHS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbll 3neKTpuUYecKHil  3apsi.
Onektpuueckoe mnojae. Hampsx€HHocTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUYECKUX MoseH. JINHUM HanpsHKEHHOCTH AIEKTPUYECKOTO TMOJIS.

PabGora cun onektpocratmueckoro mons. [lotenmman. Pa3HocTh  MOTEHIMANOB.
[IpOBOIHUKYN M TUABIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. [[usnekTprudeckas NpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. JHeprus
3apsKEHHOT0 KOHJIEHCATOPa.

TexHuueckrue YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII, SIJIEKTPOMETD,
ANIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUII JAEUCTBUSA DJIEKTPOMETpA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

ITpoBOAHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

JIM3TIEKTPUKH B DJIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUaAM IUIACTHH,
PacCTOSAHUS MEK1Y HUMH M AUJIEKTPUUECKON TPOHUITAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune 371eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIEeKTPUYECKHUI TOK. YCJIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA. VMICTOYHHMKHM TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hampsioxenune. 3akon Oma i1 ygacTka Ienu.



DneKTpuuecKoe COTIPOTHUBIICHUE. Y nensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snektpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCTb 3IEKTPUIECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJla U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemu. KopoTkoe 3aMpIkaHueE.

DNEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas MPOBOJUMOCTb MOJIYIHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DONeKTpUYecKUii TOK B pacTBOpax M pacilaBax dJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
U CCOIMAIs. DIEKTPOIIU3.

DJNIeKTpUUYeCKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBINA pa3psia. MonHus.
IIna3zma.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
UCTOYHHKHA TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPBI, AIEKTPOOCBETUTEIBHBIC TMPHOOPHI,
TEPMOMETP  COMPOTUBICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMNPOTHBIICHUS IHJIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblKkaHHE TraJlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3NIEKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

U3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kkjacce OCYIIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnusie nousmus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAy4YHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: perieHre  CUCTEMbl ypaBHEHMH, JuHeWHas ¢yHKous, mnapabora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe ABUKEHHE B JKUBOH mpupoze, Audpdys3us, ocMoc, TEer1o00MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUIKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAsL JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.



Texnonozus: npeoOpa3oBaHKe ABUKEHUN C MCIIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKHA, HCIOJIb30BaHUE 3aKOHA COXPAHEHUsS HMMIYJbca B TEXHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH IOJIyY€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAHOMATEepHaJloB, ¥  HAHOTEXHOJOTHH,  SJEKTPOCTAaTHYecKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. In1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOJEWCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE TOJIE.
BekTop maruutHOM MHAyKUMU. [I[pyuHIMn cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
uHayKuy. Kaptuna muHui MarHUTHOW MHYKIIUU TIOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTuHa JMHUA WHAYKIIUA MArHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwia JlopeHua, e€ Monaynb M HampablieHHE. JIBUKEHUE 3apsyKEHHOM YacTUllbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue BNeKTpOMarHUTHOM HWHAYKUMU. [lOTOK BEeKTOpa MAarHUTHOM HWHAYKIIUH.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapayes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYIAs CHJIA HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTPOMCTBA U TPAKTUYECKOE NPUMEHEHHUE: TIOCTOSIHHBIE MArHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUILI, UHYKINOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIMY MarHUTHOTO TMOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTPOMarHuTHOM MHIYKIUU.

ITpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUIKYILEH CUJIBI MHIYKUHUUA OT CKOPOCTH M3MEHEHUSI MAarHUTHOIO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUU.

Pasnea 5. Kosie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebartenbnas cucrema. CBoOoaHble MexaHHuUeckue Konebanus. [apMoHudeckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTiyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KojieOanui. [IpeBpaiienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

KoneGarenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B UACATHLHOM
KoJIeOATeIbHOM KOHTYype. AHAJNOTHs MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aryxawomux KojeOaHUsAX. BbIHyX)AeHHbIE MeXaHUYEeCKHe KoJeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOMJANBHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. I[IpousBonacTBo, mepeaaya U MOTpeOJICHUE 3IEKTPUYECKOM SHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonb30BaHUSA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojeOaTeNbHON cUcTeMbl (IPYKHUHHBINA MU MaTeMaTHYeCKH
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCMMOCTH  CUJIBI  TOKA U HANPSDKEHUST OT BPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHaHCc npu mocienoBaTeNIbHOM COEAMHEHMM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIbIX KoJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne IEpEMEHHON0 TOKA B ILENM W3 TOCIEN0BAaTEIIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yCiIoBUs pacripocTpaHeHus. [lepuoa. CkopocTs pacpocTpaHeHus
U januHa BonHbL [lomepeunble W mpononbHble BONHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS M3IY4eHMs 3J€KTPOMAarHUTHBIX BOJH. B3ammnas
opueHTanus BekTopoB E, B, V B anekrpomarauTHOi BomHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TE€XHHUKE U
ObITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue yCTpoilCTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJlbHbleé MHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHUKE W MEIULMHE, pajap, paAHuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u 1ugpakiii MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTpPaXkeHUE, IMPeIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsmonuHeiiHOe pacpoCTpaHEHUE CBETA B OJJHOPOJIHOM cpefe.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKasg JswmH3a. DOKYCHOE pacCTOSHHE W
ONTHYECKasl CHJIa TOHKOHN JIMH3BL. [locTpoeHne n300pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. WaTepdepenmms cBera. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEeP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWcTBa M NPAaKTHMUECKOE NPUMEHEHHE: O4YKH, Jymna, QoTroanmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHUe, OTpaKeHHWEe U MperoMieHue cBera. Ontudyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHHne. MoJiesb CBETOBO/1A.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue nntepdepeHnnn cera.

Hab6monenue nudpakiuu certa.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3pnen 6. OcHOBBI crieMAJILHOM TEOPHUH OTHOCUTEJIBHOCTH



['panuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. llocTymarel cnenuanbHOM TeOpuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSL CKOPOCTM CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprus v UMNYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYIHCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TOKOSI.

Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®dotonbl. ®opmyna [Tnanka cBsi3u sHEpPrUM (HOTOHA C €r0 YACTOTOW. DHEPrUsl U UMITYJIbC
doroHa.
OtkpeiTue U wuccienoBanue ¢orodddekra. Ombitel  A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpPOHCTBA M TNPAKTUUYECKOE MpUMEHEeHHue: (OTOANIEeMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
Dotod3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -uactuinl. [lnmanerapuas
mogens atoMa. Iloctymarel bopa. Usnydenne u mornomenue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpOAA.
BonnoBele cBolicTBa yactull. BosHbl e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyuEHUE.
TexHuueckne yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHHWE: CIEKTPalIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX CIEKTPOB U3ITY4YEHHUS.
Jlazep.
Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi
HaOnronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JO0Ka3bIBAIOIIUE  CIOKHOCTh CTPOEHMSI  dJpa. OtkpeiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpenenenro coctaBa pagloakKTUBHOTO U3ITYyYEHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPraHU3MBI.
OTtkpeiTHE TTPOTOHA U HelTpoHa. HykmorHas mozens snpa [ eiizenOepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydeHue. 3aKoH
paZoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
Anepusiit peaktop. Tepmosaepubiii cunTe3. I[IpoGiieMbl M TEPCIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHHuecKue ycTpOWCTBAa M NMPAKTUYECKOE NPUMEHEHHE: J03UMETp, KaMmepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl  pa3BUTUS acTpoHomMuu. llpukimagHoe W MUPOBO33pEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JluarpaMma «CIEKTpajbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3N TIJIaBHOU
IOCIIEA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHUHU U 3BoIoLMU CoslHIA U 3BE3/. DTarbl )KU3HU 3BE3 L.

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyyeHue.

Macmrtabnas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUISL OIIpEJeNICHUs MOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON H
THUYECKON cdepax JesATeNbHOCTH 4YeJOBEKa, poJib W MeCTOo (U3UKM U acTPOHOMUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcsl ¢ y4€TOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBJICHUE, Hay4HbIH (akT, rumoresa, (uznyeckas BeIMUMHA, 3aKOH, TeOpus, HaOIIO/IEeHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYeCKHe (YHKIUHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snekrpuueckue SBICHUS B JKUBOW IpHpoOJE, KojeOaTelbHbIe IBMKEHHUS B
KUBOW NpUpPOJE, ONTUYECKHE SBJICHHUS B >KMBOM mIpupojie, AeHCTBHE paJuallid Ha >KHUBbIE
OpraHU3MBlI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa TBEPABIX TEl,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.



Teoepagpus: MarHuTHBIE TIOJIFOCA 3€MIIH, 3aJIeKH MarHUTHBIX pyn, (GoTochEéMKa 3eMHOMN
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texunonocus: MTUHUU  DIIEKTpoIepenady, TeHepaTop  IMEepPeMEHHOr0  TOKa,  DJEKTPOABHUTraTeb,
WHAYKIIMOHHAS T1€4b, pajap, PamdoNpHUEMHHUK, TEJIeBU30p, aHTeHHa, Teynedon, CBY-nedb, MpOeKIMOHHBIN
amrmapar, BOJIOKOHHAS ONITHKA, COJTHeUHast 6aTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oO0pa3oBaHMS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE PE3YNIbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKa» TOIHKHBI OTPa)KaTb
TFOTOBHOCTh M CIIOCOOHOCTh O0Y4YaroLIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacimmpeHue KU3HEHHOTO OIBITAa M ONbITa JIEITEIFHOCTH B IMPOLECCE Pear3alliid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOyd4arollerocss Kak aKTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

IOPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKMX I'YMAHUCTHYECKUX U JIEMOKPAaTHYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TI'PaKIaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

yYMEHHUE B3aUMOJICHICTBOBAaTh C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIMSAMU 1 Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NIAaTPHOTHYECKOT0 BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEITEILHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUNUBOTO OYIYIIETO;

4)3CTeTH4ecKOro BOCIIMTAHUS

ACTETHYECKOE OTHOIIECHHE K MHPY, BKIIOYask 3CTETHKY HAYYHOTO TBOPYECTBA, NMPHUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSA:

UHTEpEC K pa3uyHbIM cdepam NpodhecCHOHAIBHOW JesITeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHUIO U caMoo0pa3oBaHHIO B 00JacTh (U3MKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rH4€eCKOro BOCIIHTAHHUS:

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHI, OCO3HAHWE TJIO0AIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYLIECTBIICHUE ACHCTBUI B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUS
1eneil yCToiunBOro pa3BuTHs YeJI0OBEUECTBA;

pacuipeHre OmbITa JACATEIBHOCTH OJKOJOTHYECKOH HAlpaBIEHHOCTH Ha OCHOBE
UMeIoIUXcs 3HaHU 1Mo (usuke;



7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IIEHHOCTH HAY4YHOH JEATENIbHOCTH, TOTOBHOCTh B MPOIECCEe U3YyYCHHS (PU3HKH
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYITUPOBATh U aKTyaJIHM3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PElICHUs] MPOOIEMBbl ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepHalbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBHI B JESTEIbHOCTb, OIEHHUBATh COOTBETCTBHE PE3YJIbTATOB LEJAM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEIILHOCTH;

KOOPJMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHSIX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEHICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMHU TMOHATUSAMU U METOJaMH (PU3UYECKOM
HAYKH;

BJIQJIETh HaBBIKAMHU y4eOHO-HCCIIEeIOBATENbCKON M MPOEKTHON AESITeNbHOCTH B 00JIACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJAMH JIEATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpPETaINH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallMsX, B TOM YHCIE MpPH
CO3JIJaHUHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyallM3UpOBATh 3aJlady, BBIJIBUIaTh
TUTIOTE3y €€ peIIeHUs, HaXOJAUTh apTyMEHTHI I JIOKa3aTeIbCTBA CBOWX YTBEPIKICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATH MTOJIYYCHHBIC B X0JI€ PEIICHUS 3a/1a4H Pe3yJIbTaThl, KPUTHYECKU OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYJIIMPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEeIbHON NEATETLHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TOAXO/bI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHS HHGOPMAIUH (PU3NUECKOTO COACPKAHUSA U3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbBHO OCYUIECTBJISATh IOMCK, AaHalIM3, CHCTEMAaTH3alHUI0 M
WHTEPIPETAHi0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;



UCTIONI30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pPCHICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4 C CO6JHOI[€HI/IGM
TpeOOBaHNN SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpPCOCOCpPEKEHHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO3JaBaTh TEKCTHl (PU3MYECKOTO COJCP)KAaHMS B Ppa3IM4YHBIX QopMaTax ¢ y4ETOM
Ha3HAueHUs MHPOpPMALUMU U [EJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIbHYIO (GOpMY
IPE/ICTaBICHUS U BU3YAITH3ALUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBJISATh OOIIEHNE Ha YpOoKaX (DM3UKH M BO BHEYPOUHOH JACATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUSI C HCMOJb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYAIbHOU PaOOTHI;

BEIOMpATh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHHA C y4E€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0T0 WieHa KOJUICKTHBA;

MPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH W KOOPIMHUPOBATH
JEUCTBUSA 110 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIa/la M KaKJIOTO YYaCTHMKA KOMAaHJbI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIE INPOEKTHI, OIEHUBATh WJIEU C TMO3ULUM HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATErMYECKOE TIOBEACHUE B PAa3IUYHBIX CHUTYaLHIX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh TO3HABATEIbHYIO NEATEIBHOCTh B 007acTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIIeHHs] PacYETHBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacmmMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEIAIOYTECHHI;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO DSPYIULIMH B 00JacTH  (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIHHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJIQ/ICTh HABBIKAMU MO3HABATEIHLHOU PEQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBHIA
Y MBICITUTEIIFHBIX MTPOIECCOB, HX PE3yJIbTATOB M OCHOBAHHIA,

UCTIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIli, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO,

MPUHUMATH MOTHBBI U pTYMEHTHI JPYTUX TPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTHI JIPYTUX TIPU aHAIHU3E PE3YNIbTAaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIMOKH.



B npouiecce nocTrxkeHs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO PU3UKE IS
YPOBHSI CpEIHEro 00Iero oopa3oBaHusl y OOYYAIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUSl, BKJIFOYAIOMIETO COCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHANBHON cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOIJIb, yMeHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHBAIMM, BKIIOYAIOLICH CTpEeMJIEHHE K [OCTHXKEHUIO LIeTH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHUE IpPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaUBATh OTHOIICHUS C JIPYTHMHU
JOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenust B 10 kJiacce npeMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTHIBaTh TPaHULbl MPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TEJNO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (HU3UYECKUE SIBJICHUS (TPOIECChI) U OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJEeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaelcTBue Tei, auddysus, OpoyHOBCKoOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oXxJaKJeHNUN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3alus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHWYECKOE JBMKEHHME, UCHOJb3ysd (U3UUECKUEe BEIMYMHBI: KOOPAWHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIYJIbC Tejla, KHHEeTUYecKas
SHEprus, NOTEHIMaJbHAs SHEpPrus, MexaHudeckas paboTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU MPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, MCIONb3YA
¢usznyeckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KHUHETHYecKas DSHEprus
XAOTUYECKOT0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, padora raza, Kod()PUIMEHT MOJIe3HOro AEUCTBUS TEMJIOBOIO
JIBUTATEIIS; IPU ONMKUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh M3YyYEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIECTBA M D3JEKTPUUECKUE SIBJICHHS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO



TPAaKTOBaTh (PU3MUYECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OO0O03HAuY€HUs M EIUHULBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOIb3ysd (DU3MUYECKHE 3aKOHBI U
IOPUHLMIIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u |1l 3akonst HproToHa, 3akoH coxpaHeHus
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIO3ULMH CHJI, TPUHLIUI
pPaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETMYECKOW 3HEPruM TEMJIOBOIO JABHMIKEHMS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTh yCIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh 3KCIIEPUMEHTHI 10 MCCIEIOBAHUIO (U3NYECKUX SIBIEHHH U TPOLIECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TMpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHHUs (QU3MUECKUX BEIWYMH, NPU 3TOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBl OLEHKH
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3UYECKUMHU BETMYNHAMHE C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIY4YEHHOMH
3aBHCUMOCTH (DU3MUYECKMX BEIMYMH B BHAEC TaOnMI ¥ TpaduKoB, J€NaTh BBIBOABI IO
pe3ysbTaTaM UCCIEOBAHUS;

coOnronarh mpaBuia Oe€30MacHOro Tpyda IpU MNPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pewatb pacu€THblE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJAENbI0, MCHOJb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMBIE JUIsl €€ pelIeHHMs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MYECKON BEIMYHMHEI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh TPU pEIIeHHMH YYeOHbIX 3aJjad COBpPEMEHHbIe HH()OPMAaLMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH U TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIHIO;

NPUBOAUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW KM3HM JUIs
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHnH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IPyIITe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IITAHUPOBATh PadOTy
IPYMNIIbl, palMOHAIBHO paclpeneniaTh O0O0S3aHHOCTM M IJJAHUPOBaTh JEATENbHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMoil MpooIIeMBl.

K xonimy oOydenns B 11 kJjacce nmpeIMeTHbIE pe3yJabTaThl HA 0a30BOM ypPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y 00YJAIOIINUXCS YMEHUM:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TE€XHUKU U TEXHOJIOTMM, B MPAKTUYECKOU
NEATEeTLHOCTH JIFOICH, IETTIOCTHOCTh U €IUHCTBO (PM3UYECKON KapTHHBI MUPA;



VUUTHIBaTh TPAHULIBI TPUMEHEHHUS H3YYCHHBIX (PU3MUECKHX MOJeNel: TOYeHHbIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBbIH MCTOYHUK CBETa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7Jpa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacmo3HaBath (Qu3MYEecKUe SIBICHUS (MPOIECCH) M OOBICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHN (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEILJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JIBIKYIIUHCS 3apsii,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0pO/Jla, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIOaKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMICTBAa BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, 3JICKTPOABUKYIIIAsl CHUJIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MArHUTHOTO MOJIeH, MEpPHOJ M YacToTa KojebaHuil B
KOJIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKas CuUila JIMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONIB3YeMbIX BEIIMYMH, WX OOO3HAYCHHS W CIWHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh HM3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIONB3yS (DHU3UUECKHe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIYNbC (OTOHA, TEPHOJ IOJIypaclaja, SHEPTus CBSI3M AaTOMHBIX sJIEp, HpPU OMUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NUECKON BETUUHMHBI;

AQHAIN3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, UCHOIb3Ysl (U3NYECKUE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacipOCTPaHEHHUsI CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH pajMoOaKTUBHOTO pacnajaa, MpH 3TOM pa3inydarh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBUS (TPaHMIIBI,
00acTi) NPUMEHUMOCTH;

ONpeNeNsATh HANpPaBICHUE BEKTOpPAa WHIYKLUHUHM MArHUTHOTO MOJISI MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI 10 MCCIEAO0BAaHUIO (PU3MUECKUX SIBJICHUI U MPOLIECCOB C
UCTIONIb30BAaHMEM TPSMBIX ¥ KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaThH
npobnemMy/3agady W TUNOTE3y Y4eOHOro OSKCHEPHUMEHTa, CoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIC HW3MEPEHHS (U3MUYECKUX BEJIMYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKHU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPECHHIA:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [AelaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,



coOuoaTh MpaBwiia O€30IaCHOTO Tpyda MNpH INPOBEJCHUM HCCIEAOBAaHUI B pamKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENI0BATEICKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U JIaOOPaTOPHOI0 000PYAOBaHUS;

pemiath pacu€THBIE 33Ja4d C SBHO 33JaHHOM (U3UYECKOM MOMAEIBI0, HCIOIb3YA
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE s €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HaU€HUs (PU3MUECKOM BETMUNHBL;

pelarb KadyeCTBEHHbIC 3aJa4d: BBICTPAWBATh JIOTUYECKU HENPOTUBOPEUMBYIO LIENOYKY
paccyKIeHUI ¢ ONIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHMUS;

UCTIOJB30BaTh TPH  pEIICHUH YYeOHBIX 3a7ad COBpPEMEHHbIE HH()OPMALMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYpUPOBAHMUS, MHTEPIPETALUN U IPEACTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMALUIO;

OOBSICHATH IPUHIUIBI ACHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCITIOJIb30BaTh TEOPETHYECKHE 3HAHHWSA 10 (U3MKE B TIOBCEAHEBHOW IKH3HH JUIA
oOecrieyeHns 6€30MaCHOCTH IIPHU OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMUHbIX COLMAIBHBIX POJICH, IaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)XKIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



